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ONE PIECE DENTAL IMPLANT AND USE
THEREOF IN PROSTODONTIC AND
ORTHODONTIC APPLICATIONS

CROSS-REFERENCE TO RELATED
APPLICATIONS

This application 1s a continuation of U.S. application Ser.
No. 11/136,760, filed May 25, 2005, now pending, which 1s,
in turn, a divisional of PCT/US2004/010567, filed Apr. 3,
2004, which 1s, 1n turn, a continuation-in-part of U.S. Ser. No.
60/532,385, filed Dec. 26, 2003, and a continuation-in-part of
U.S. Ser. No. 60/464,958, filed Apr. 23, 2003; and a continu-
ation-in-part of U.S. Ser. No. 10/031,256, filed Oct. 23, 2001,
issued as U.S. Pat. No. 6,716,030 on Apr. 6, 2004, which 1s, 1n
turn, a 371 of PCT/US00/10827, filed Apr. 21, 2000, which
claims prionity to U.S. Ser. No. 60/130,864, filed Apr. 23,
1999, the disclosures of which are incorporated by reference
in their entirety herein.

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates to an improved dental
implant, to an improved keeper cap, and to the use of the
improved implant and keeper cap for fixed or removable
prosthetic applications.

2. Description of Related Art

The use of combinations of O-ring abutments and standard
dental implants 1s well known 1n the art. Previously, these
have not been integrated into a single device. Instead, the
conventional practice has been to set one or more standard
dental implant bodies, 1.e., without the O-ring abutments.
Thereaiter, the O-ring abutments have been mounted onto the
dental implant bodies, generally by screwing the O-ring abut-
ment into the implant bodies. Then, fixed or removable pros-
theses have been mounted onto the combinations of the
O-ring abutments and the dental implant bodies according to
a variety of procedures well known 1n the art.

A problem with these types of fixtures 1s that the connec-
tions between the O-ring abutments and the dental 1mplant
bodies can loosen over time. Another problem 1s that these
types of fixtures exhibit bacteria and 1onic microleakage at the
joints. It would be beneficial to have the means to avoid these
problems.

A third problem 1s that the standard implant bodies typi-
cally are large 1n diameter, and this causes problems 1n setting
these implant bodies 1n the bone. Specifically, surgical inter-
vention 1s required, which translates to multiple office visits
and increased costs, which increases both the physical and
financial discomifort to the patient. This problem 1s addressed
in the earlier U.S. Pat. No. 5,749,732, which 1ssued on May
12, 1998 (heremaftter “the earlier patent”™). The contents of the
carlier patent are fully incorporated herein by reference.

The solution to this third problem as outlined 1n the earlier
patent was to provide 1) a mini-dental implant of small diam-
eter and strong composition, such as titanium or an alloy
thereot, and 2) a non-surgical method of placing the implants
comprising setting the implants directly through both gum
and bone, thereby avoiding the need for surgery to incise and
flap open the gum to expose the underlying bone as done
previously. Because surgery was avoided, both the implants
and the denture could be mounted 1n a single oflice visit,
thereby reducing the cost and incidence of pain to the patient.

According to the teachings of the earlier patent, the dental
implant described therein comprises a non-circular abutment,
preferably of square, triangular, hexagonal or any other shape
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2

that permits threaded advance of the shaft by fingers or tools.
See, the earlier patent at column 2, lines 58-60.

Therefore, 1t was an object of the present mmvention to
overcome the problems associated with the conventional
combinations of distinct O-ring abutments and dental
implants, while at the same time provide advantages similar
to those described 1n the earlier patent.

Further, the use of keeper caps fitted with O-ring-shaped
inserts, plastic mserts, metal inserts or any other material
capable of tlexibly engaging with an O-ring abutment 1n order
to removably fix a denture to an O-ring abutment 1s also well
known. Previously, the tlexibility to use either the O-ring-
shaped 1nsert or the plastic insert has not been enjoyed. Since
the keeper caps are usually firmly adhered to the denture,
switching from keeper caps containing O-ring-shaped inserts
to those containing plastic iserts or vice versa convention-
ally has not been done. This 1s undesirable because the
O-ring-shaped 1nserts are conventionally made of rubber,
and, thus, are more gentle, and therefore have their greatest
uselulness early on 1n the treatment when the patient’s com-
fort level 1s low. However, as time passes, and the patient’s
comiort level rises, the use of the more rigid plastic inserts
may become desirable.

Therefore, 1t was another object of the present invention to
provide a means that would allow the practitioner to “switch”™
from the use of O-ring-shaped 1inserts to the use of plastic
iserts or vice versa without having to remove the keeper cap
from the denture or to form a new denture around new keeper
caps.

SUMMARY OF THE INVENTION

These and other objects were met by present 1nvention,
which relates 1n a first embodiment to a one-piece dental
implant extending between a first end and a second end, the
one-piece dental implant comprising the following distinct
regions integrated 1nto one piece:

a) a threaded shaft tapering to a point at the first end;

b) a head at said second end; and

¢) optionally a non-circular abutment positioned between
said threaded shaft and said head.

The present invention relates 1n a second embodiment to a
keeper cap adapted to be secured to the dental implant of the
ivention via an O-ring-shaped insert or a plastic insert
retained 1n said keeper cap, wherein, 1n the event the keeper
cap 1s to be removably attached to a dental implant having a
ball-shaped head, said keeper cap has the structure generally
of first and second joined cylinders having first and second
diameters, respectively, the keeper cap 1s closed on one end
thereof, and wherein said first diameter 1s selected to accept
and retain said O-ring-shaped insert, and said second diam-
eter 1s selected to accept and retain said plastic insert.

The present invention relates 1n a third embodiment to a kit
comprising the inventive one-piece dental implant. The kit
may additionally comprise:

a) a keeper cap adapted to be secured to said dental implant
via an O-ring-shaped insert or a plastic insert retained 1n
said keeper cap, wherein, 1n the event the keeper cap 1s to
be removably attached to a dental implant having a ball-
shaped head, said keeper cap has the structure generally
of first and second joined cylinders having first and
second diameters, respectively, the keeper cap 1s closed
on one end thereof, and wherein said first diameter 1s
selected to accept and retain said O-ring-shaped 1nsert,
and said second diameter 1s selected to accept and retain
said plastic 1nsert;
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b) an O-rning-shaped insert adapted to be accepted and
retained 1n said keeper cap and removably attached to

said dental implant; and/or

¢) a plastic 1sert adapted to be accepted and retained in
said keeper cap and removably attached to said dental
implant.

The present invention relates 1n a fourth embodiment to a
method of forming a removable prosthesis comprising:

a) providing the inventive Kit;

b) 1nserting said dental implant into the jaw-bone of a

patient; and

¢) forming said removable prosthesis around said ball-

shaped or other than ball-shaped head.

In the event that a keeper cap containing said O-ring-
shaped 1nsert or said plastic insert 1s used, then the fourth
embodiment may additionally comprise forming the remov-
able prosthesis around said keeper cap; and securing said
removable prosthesis to the jaw bone of the patient by attach-
ing the keeper cap via said O-ring-shaped insert or said plastic
insert to said dental implant.

The mvention relates 1n a fifth embodiment to a method of
forming a fixed prosthesis onto a combination of an O-ring
abutment screwed 1nto a dental implant body, comprising
forming the fixed prosthesis onto the mmventive one-piece
dental implant.

BRIEF DESCRIPTION OF THE DRAWINGS

The invention will now be described in greater detail with
reference to the drawings, wherein:

FI1G. 1 1s a lengthwise view of a conventional O-ring abut-
ment to be screwed 1nto a conventional implant body (not
shown).

FI1G. 2 1s alengthwise view of a conventional implant body,
into which a conventional O-ring abutment (not shown) 1s
screwed.

FI1G. 3 1s a lengthwise view of a conventional O-ring abut-
ment screwed 1nto a conventional implant body.

FI1G. 415 alengthwise view of the various components of an
embodiment of the present invention.

FIG. 5 1s a lengthwise view of an imnventive dental implant
with mounted plastic insert.

FIG. 6 1s a lengthwise view of an inventive dental implant
with mounted O-ring-shaped insert.

FI1G. 7 15 a lengthwise view of an inventive dental implant
with the inventive keeper cap mounted over the plastic insert
(not shown) or O-ring-shaped insert (also not shown).

FIG. 8 1s a perspective of an inventive keeper cap.

FI1G. 9 15 a cross-section of an mnventive keeper cap.

FI1G. 10 1s a lengthwise view of an inventive dental implant
showing an exemplary thread design, which 1s highlighted 1n
Detail B at a scale of 24:1, and shows a distance of 0.020
inches between threads.

FIG. 11 1s a perspective of an mventive dental implant
showing holes 1n the implant head.

FI1G. 12 15 a perspective of another inventive dental implant
having holes in the implant head.

FIG. 13 1s a cross-section of an mventive dental implant
having an irregular head shape.

FI1G. 14 15 a lengthwise view of an inventive dental implant
having a latched head shape capable of accepting and retain-
ing an O-ball.

FI1G. 151s a perspective of the dental implant shown in FIG.
14.

FIG. 16 1s a perspective of an inventive dental implant
having a tapered collar.

FI1G. 17 1s a perspective of an inventive retrofit ball.
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4

FIG. 18 1s a perspective of an inventive retrofit ball being
assembled onto an mventive dental implant having an O-ball
head.

FIG. 19 1s a perspective of the assembled elements depicted
in FIG. 18.

DETAILED DESCRIPTION OF THE INVENTION

As previously discussed, the prior art made use of multiple-
piece units for supporting fixed and removable prosthetic
applications. Referring to FIG. 1, a first component was con-

ventionally an O-ring abutment 10 comprising a threaded
shaft 11 and ball-shaped head 12. Referring to FIG. 2, a

second component was conventionally an implant body 20
comprising a threaded shaft 21 and an opeming 1n head 22,
which cooperated with and, accepted the threaded shait of
O-ring abutment 10. In practice, O-ring abutment 10 was
screwed 1into implant body 20 to yield the construct 30 shown
in FIG. 3. Since the construct shown 1 FIG. 3 comprised
multiple parts, the bond between the component parts could
loosen over time, which could be problematic.

Referring to FI1G. 4, the present invention solves this prob-
lem by fully integrating the O-ring abutment and the implant
body. Thus, as shown 1n FIG. 4, the present invention relates
in a preferred embodiment to a one-piece dental implant 40
which comprises distinct but integrated ball-shaped head 41,
non-circular abutment 42, and threaded shaft 43.

FIG. 4 depicts a ball-shaped head 12 attached to the non-
circular abutment. However, 1t 1s also possible to use a head
having a shape other than ball-shaped so long as the head 1s
capable of accepting and releasably retaining a keeper cap or
an O-ring, or 1s capable of accepting and retaining a dental
wire. Thus, 1n addition to being ball-shaped, the head can, for
example, be in the shape of an oval, a triangle, or a mushroom,
or be fitted with an 1-hook, a square hole, a round hole, or a
groove, or any other suitable combination of convex and
concave surfaces optionally having flat portions as desired.
(FIGS. 11 and 12 depict embodiments of the present inven-
tion, wherein the head of the inventive dental implant 1s
provided with at least one hole; see elements 111 and 121 1n
FIGS. 11 and 12, respectively.) As 1llustrated in FIG. 13 by
clement 131, the shape can be 1rregular, 1f desired, but, as
illustrated by the other figures, may also beregular. The shape
of the head really 1s a matter of design choice, well within the
skill of the ordinary practitioners 1n this art. Alternatively, the
head can have a shape that 1s capable of accepting and remov-
ably retaining an O-ball, for example, an O-ball descending
from the prosthesis itsell. For example, as illustrated by
FIGS. 14 and 15, the head of the inventive dental implant may
be latched or slotted, as depicted at element 141, allowing the
head to latch and grip an O-ball. In the case of an oval-shaped
head, a triangle-shaped head or amushroom-shaped head, the
head can retain a conventional O-ring, but use can also be
made of a keeper cap adapted to be secured to the dental
implant via the O-ring or a plastic insert specifically designed
to accept and releasably grip the head. The only limiting
factor on the head shape 1s that the head be of such a shape that
it 15 possible to secure a prosthetic device to the implant either
temporarily or permanently.

As depicted 1n FIG. 4, a portion of the shaift just beneath the
non-circular abutment 1s unthreaded and 1s a mixture of
curved and flattened portions. This collar can be completely
round or of any other desired shape, and can be tapered, or
omitted altogether. In a preferred embodiment, as 1llustrated
by element 161 1n FIG. 16, a collar 1s present, the collar 1s
round, unthreaded and tapers outwardly.
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According to the present invention, the dimensions of the
dental implant can be varied over a wide range. The limiting
factor 1s the suitability of the implant in the non-surgical
method described 1n the related applications and the earlier
patent. Without intending to limait the scope of the invention in
any manner, as other dimensions may well prove to be suit-
able in the non-surgical method described herein depending
upon the materials employed and the intended use, and, espe-
cially for orthodontic applications, the iventive dental
implant can range in overall length from about 9 mm to about
20 mm, preferably from about 11 mm to about 13 mm. The
length of the threaded shatt likewise can range from about 4
mm to about 12 mm, preferably from about 6 mm to about 8
mm; and the width of the thickest portion of the threaded shatt
can range from 0.5 to about 3.0 mm, and 1s, preferably, about
1.8 mm.

Further, 1n an especially preferred embodiment, a portion
ol the surface of the threaded shaft contains an anti-rotational
flat 44, as shown 1n FIG. 4, which 1s not threaded to reduce any
(small) likelihood of unintentional rotation (unthreading) of
the dental implant from the bone 1 which it resides. As
described in the related applications and the earlier patent,

this anti-rotational flat 1s advantageous, but not critical. When
the implant comprises an anti-rotational flat, then the length
of the flat 1n the longitudinal direction of the threaded shaft
ranges 1n length from about 0.5 mm to about 4 mm, and 1s
preferably about 1 mm, and the width of the threaded shaft at
the flat 1s about 0.8 mm to about 1.8 mm, preferably about 1.2
mm. The edge of the anti-rotational flat nearest the point of
the tapered shatt begins about 2 mm to about 4 mm therefrom,
preferably about 3 mm therefrom. The non-circular abutment
ranges 1n length from about 0.5 mm to about 4 mm, preferably
about 1 mm in length, and has a width of about 1.4 mm to
about 1.9 mm, preferably about 1.65 mm. The head, which, as
indicated above, can vary in shape, ranges 1n length from
about 0.5 mm to about 1.5 mm, and 1s preferably about 0.8
mm 1n length, and has a width of about 0.5 mm to about 1.8
mm, preferably about 1.4 mm. The head 1s normally attached
indirectly to the non-circular abutment by a neck (illustrated
as 49 1n FIG. 4) of some sort, which ranges in length from
about 0.5 mm to about 1.5 mm, preferably about 0.8 mm. The
diameter of the circular neck, 1n turn, ranges from about 0.5
mm to about 1.8 mm, and 1s preferably about 1.4 mm. Again,

these dimensions are for illustration purposes only, as were
those mentioned 1n the related apphcatlons and the earlier
patent, and the only limiting factor 1s the suitability of the
implant 1n the non-surgical method described herein.

The thread design and positioning on the threaded shatt can
be varied over a wide range. As shown, for example, 1n FIG.
10, a helix of seli-tapping cutting threads 101 promotes pro-
gressive draw of the inventive dental implant into dense bone.
A narrow apex of crest of thread form minimizes stress from
rotational forces i1n penetrating dense materials, and also
results in minimal torque being required to advance the inven-
tive dental implant each revolution. Moreover, a fishbone-like
shape reduces the likelihood of the inventive dental implant
pulling out of bone.

In a preferred embodiment, the threaded shait adjoins non-
circular abutment 42, as shown in FIG. 4, which, because of
its non-circular shape, can be grasped with a ratchet or other
tool to facilitate the msertion of the dental implant imnto bone.
The non-circular abutment ranges in length from about 1.5
mm to about 4 mm, and 1s preferably about 2.5 mm 1n length.
The non-circular abutment 1s preferably of square, triangular,
hexagonal or any other shape that permits threaded advance
of the threaded shait by fingers or tools.
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The dental implant 1s formed of any strong metal or alloy
thereof, and especially from titanium or an alloy thereot with
another metal, for example, aluminum and/or vanadium. The
best mode 1s to use a titanium alloy rod having the formula
T1.Al,V, which satisfies the American Society for Testing
Materials F-136 (ASTM F-136).

Because of their small diameter compared with conven-
tional implants, the novel implants can be placed without gum
surgery. A small diameter drill 1s used to prepare a short
cylindrical starting bore going right through the gum into the
jaw bone. Because of 1ts minute diameter there 1s almost no
ogum bleeding. As a matter of fact, the minute blood droplet on
the gum serves as a marker to assist the dentist in the next step
of placing the dental implant through the gum hole 1nto the
hidden-from-view jaw bone.

If desired, several drlls of successively increasing diam-
cters, but all still smaller than the dental implant diameter may
be used. Other tools can be used to thread the dental implant
into the jaw bone.

As explained above, one way of advancing the dental
implant into the jaw bone 1s to grasp the non-circular abut-
ment 42 with a ratchet or other tool and to use the tool to screw
the dental implant into the jaw bone. As shown especially in
FIGS. 4 and 10A, what 1s meant by “ball-shaped head”
throughout this application 1s a head which 1s generally ball-
shaped 1n appearance, but, as shown in FIGS. 4 and 10A, may
have flattened portions on one or more sides thereof, and, as
shown 1 FIG. 13, may have an irregular shape, 1 desired.
Whether or not the head 1s ball-shaped and whether or not the
head has flattened portions, 1t 1s possible to grasp the head
instead of the non-circular abutment to advance the dental
implant into the jaw bone. In the event that it 1s desired to
advance the dental implant into the jaw bone of the patient via
the dental implant head, then the non-circular abutment 1s
superfluous and can be dispensed with altogether. Accord-
ingly, a further embodiment of the present invention relates to
the dental implant that 1s as described above, but lacks the
non-circular abutment. In other words, 1n 1ts simplest form the
inventive dental implant need only comprise the threaded
shaft and the ball-shaped or other than ball-shaped head inte-
grated 1nto a one-piece design.

Alternatively, the head may be adapted to accept a tool, for
example, by providing the head with a hole 1nto which a tool,
for example, a rod or some other tool capable of being grasped
and turned, may be inserted. See, again, FIGS. 11 and 12.
Once the head 1s fitted with the tool, 1t will be possible to grasp
the tool and to turn the tool to advance the dental implant into
the bone.

If desired, the dentist can even shape the placed abutment
heads 11 he/she deems 1t advisable for parallelism.

In the event that the implant heads become overused 1n
some manner or 1t 1s desirable to change the shape of the head
in some manner, 1t may be desirable to retrofit the dental
implant with a new head. FIG. 17 illustrates a retrofit head
171, which, for the purposes of this 1llustration only, 1s ball-
shaped. This retrofit head can be fitted over the existing dental
implant head as depicted 1n FIGS. 18 and 19 to provide the
dental implant with a new head. As depicted in FIGS. 17-19,
the retrofit head 1s ball-shaped and 1s being placed on top of a
dental implant with a ball-shaped head. However, as indicated
above, this 1s for illustration purposes only, and 1t 1s possible
that either one or both of the retrofit head and the dental
implant head will be other than ball-shaped.

The ultra-small width of the iventive dental implant
makes 1t uniquely possible for the inventive dental implants to
be mserted directly through the soft tissue 1into the underlying
bone without any flap surgery incisions or sutures making for
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a much more patient-friendly procedure than 1s typical of
conventional implant systems.

Further, the ultra-slim width permits a minimal encroach-
ment on usually sparse amounts of good quality tough epi-
thelialized gum tissue making it all the more likely that the
dental implant will be more comiortable not only at time of
placement but during the aftercare period and beyond.

Thus, the inventive dental implants can be placed using the
same non-surgical method as described 1n the related appli-
cations and the prior patent, and all pertinent details are fully
incorporated herein by reference.

Because the inventive dental implants have a one-piece
design, they are not susceptible to the microleakage problems
on the bacteria and 1onic levels, which were characteristic of
the prior art multiple-piece designs. Accordingly, the inven-
tive dental implants are less likely to be rejected by the
patient, less likely to lead to infection, and less likely to
corrode.

Once the mventive dental implants have been positioned,
they can be used for prosthodontic application, for example,
both fixed and removable prosthetic applications, and also for
orthodontic applications. The details of these procedures are
well known to persons having ordinary skill 1n the art, and,
therefore, these well known details are not repeated here. See,
for example, Michael S. Block et al., Implants in Dentistry,
W. B. Saunders Company, Philadelphia, Pa., 1997, the entire
contents of which are incorporated herein by reference.

For prosthodontic applications, the implants are advanta-
geously positioned along the apex-line for the jaw bone.
While desirably parallel, they might not be absolutely so but
this does not pose a problem 1n the multiple placements and
removals of the denture during fitting. Boring out the anchor
holes 1n the denture bottom accommodates each fitting the
final hardening locking the abutment heads 1n place.

For orthodontic applications, the implants are positioned
where necessary to provide proper anchoring or other sup-
port, as 1s well known 1n the art. Orthodontic treatments
involve repositioning misaligned teeth and improving bite
configurations for improved cosmetic appearance and dental
function. Repositioning teeth 1s accomplished by applying
controlled forces to the teeth over an extended period of time.
This 1s conventionally accomplished by wearing what are
commonly referred to as “braces.” Braces comprise a variety
ol appliances such as brackets, bands, archwires, ligatures,
and O-rings. The brackets and bands are bonded to the
patient’s teeth using a suitable material, such as dental adhe-
sive. Once the adhesive has set, the archwire 1s attached to the
brackets by way of slots 1n the brackets. The archwire links
the brackets together and exerts forces on them to move the
teeth over time. Twisted wires or elastomeric O-rings are
commonly used to reinforce attachment of the archwire to the
brackets. Attachment of the archwire to the brackets 1s known
in the art of orthodontia as “ligation” and wires used 1n this
procedure are called “ligatures.” The elastomeric O-rings are
called “plastics.”

After the archwire 1s 1n place, periodic meetings with the
orthodontist are required, during which the patient’s braces
will be adjusted. This involves 1nstalling different archwires
having different force-inducing properties or by replacing or
tightening existing ligatures. Between meetings, the patient
may be required to wear supplementary appliances, such as
clastic bands or headgear, to supply additional or extraoral
forces.

Although conventional braces are effective, they are often
a tedious and time consuming process requiring many visits
to the orthodontist’s office. Moreover, from a patient’s per-
spective, they are unsightly and uncomfortable.
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Anchoring of archwires to the mnventive implants will dis-
pense with the need for some supplementary appliances, for

example, the wearing of headgear. This will improve the
patient’s self-esteem and comiort.

Referring to FIGS. 5-9, 1n an especially preferred embodi-
ment, use 1s made of the mventive keeper cap 47 to mount a
removable prosthesis, for example, a denture (not shown), to
the ball-shaped head region (not shown) of dental implant 40.
The keeper cap, as discussed above, 1s adapted to accept and
retain either O-ring-shaped insert 45 or plastic insert 46,
which, 1 turn, removably attaches, in this illustrative
embodiment, to the ball-shaped head of dental implant 40.
The keeper cap 47 can be made of any conventional material,
and 1s preferably made from the same material as the dental
implant, 1.e., titanium or from an alloy of titanium with
another metal, for example, aluminum and/or vanadium. The
best mode 1s to use a titantum alloy rod having the formula
T1.Al,V, which satisfies ASTM F-136. Once the prosthetic
attachment cap 1s mounted, the prosthesis can be formed 1n
the conventional manner.

In a preferred embodiment, the keeper cap has an interior
diameter 1n the portion that accepts and retains the O-shaped
ring insert of from about 2 mm to about 6 mm, and 1s prefer-
ably about 4.5 mm 1n interior diameter. The interior diameter
ol the portion that accepts and retains the plastic insert ranges
from about 2 mm to about 4 mm, and 1s preferably about 3.1
mm 1n interior diameter.

In an especially preferred embodiment, the portion of the
keeper cap that accepts and retains the plastic 1nsert 1s fitted
with one or more dimples 48, as shown, for example, in FIG.
8. These dimples serve two primary functions. First, they
prevent the rotation of the keeper cap in the prosthesis once
the acrylic plastic 1s set. Second, their presence compresses
the wall of the keeper cap at that location, and this allows the
plastic msert to snap into place.

An advantage of the inventive keeper cap 1s that its use
permits the switching from O-ring 1nserts or plastic inserts. To
remove a plastic insert from the keeper cap, a reaming instru-
ment 1s used to thin out or ream out the inner wall of the plastic
insert suiliciently so 1t 1s thin enough to deform by cutting or
pressing 1t centrally until 1t crumples and can be readily
excavated out of the keeper cap. To 1nstall a plastic 1nsert, the
plastic 1nsert 1s pressed 1nto the keeper cap until it snaps mnto
place, partially aided internally by the presence of the little
dimples on the mnner wall of the keeper cap.

Instead of using the inventive keeper cap, it 1s also possible
to use conventional keeper caps having either O-ring-shaped
inserts or plastic inserts or other inserts, for example, metal or
nylon 1nserts. Again, once the prosthetic attachment cap 1s
mounted, the prosthesis can be formed in the conventional
mannet.

Alternatively, 1t 1s possible to place a shim, or tubular
spacer, around the dental implant prior to mounting the pros-
thesis so as to facilitate the removal of the prosthesis later.
This can be particularly useful where the prosthesis 1s built up
over several office visits.

The following non-limiting exemplary protocol illustrates
practice of the present invention with an illustrative inventive
dental implant containing a ball-shaped head and a non-cir-
cular abutment for the purposes of illustration only:

Example

1. Jaw Anatomy Evaluation

The climician should palpate the labio-lingual or bucco-
lingual width dimensions to estimate the optimal direction
and angulation for exploratory drill entry through crestal soft
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tissue then through the cortical bone layer and finally, four to
five millimeters into the underlying medullary bone. Bone
calipers may also be used to estimate actual bony width, once
crestal soft tissue anesthesia 1s obtained. A point probe may
also be used to advantage 1n estimating soit tissue depth and
quality of the underlying bone.

2. Dnll Specifications

An appropnate drill may be a tapered 700 XI or 700 XXI
1010 or 1012 carbide fissure bur or tapered diamond drill
(coarse grain 1s preferable) used in a iriction grip-water-
cooled air turbine handpiece. This precision tool 1s carefully
speed controlled by a foot rheostat to provide adequate torque
while achieving minimal heat production.

3. Dnill Technique

The required drilling 1s really a micro-addition 1n compari-
son to larger scale drilling operations for conventional
implants. The primary 1dea here 1s to 1gnore the concept of a
precise osteotomy and think of the site procedure as compa-
rable to developing a minimal *“starter” hole.

4. Placement of Dental Implants

The placement of a dental implant 1nto the pilot opening
through overlying attached gingiva on the ridge crest 1s facili-
tated using a small implant carrier device and then using the
same device to mitiate the self-tapping process by turning the
carrier clockwise between thumb and index finger while
exerting downward pressure on the abutment held 1n the long
axis of the implant. This process provides the 1nitial “take”
into bone of the threaded portion of the implant body, and 1s
enhanced by the presence of the small “tlat” without threads,
which 1s advantageously located about one-third the distance
from the apex of the implant, which permits any small bony
particle accumulation to build up in the area of the “flat”
helping to avoid a significant interference with the ongoing
insertion process, and with time 1n situ, acting also as an
autogenous bone grait focus, or stop which when fully calci-
fied functions as an implant anti-rotation barrier, reducing the
likelihood that any i1strogenic counterclockwise moments of
force could work negatively to back out the implant. This
anti-rotation feature 1s probably not critical to routine success
of a dental implant but 1s added insurance especially for
long-term applications.

A winged thumb screw or analogous tool 1s used to con-
tinue the implant insertion process as soon as noticeable bony
resistance 1s experienced and a more efficient tool 1s 1ndi-
cated. The wings of this device permit more thumb and finger
purchase and control than the carrier tool. The thumb screw 1s
kept 1n play until once again obvious resistance 1s encoun-
tered during the 1nsertion process.

Ratchet and abutment head adapter tools are next utilized
for the final stage of implant insertion, where carefully con-
trolled, small incremental ratchet turns will provide efficient
seli-tapping 1n everything except the very densest of bone and
assurance that the implant will demonstrate a rocklike inte-
gration with the bone that can then indeed be immediately
loaded for functionability. For extremely dense bone sites
experienced at deep levels 1t may be preferable not to try and
force the 1nsertion process, but rather to reverse the ratchet
and back out the implant. It 1s then entirely possible to drill
through the dense bone. The implant may then be reintro-
duced into the seli-tapped site with carrier and thumb screw
devices until once again resistance 1s met, at which point the
ratchet and adapter are again employed to finalized the seat-
ing of the implant up to its abutment head protruding from the
gingival soit tissue at 1ts full length but with no neck or thread
portions visible 1deally.
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5. Reconstruction

The reconstructive protocol 1s based on three elements: (a)
The universal O-ball abutment functions as an all-purpose
abutment for both removable and fixed applications (and for
both transitional and long-term applications), permitting for
the first time 1n 1mplant prosthodontics a single one piece
implant to provide this range of options. (b) The Elastomeric
Shim (or spacer) eliminates angulation problems from both
transitional and long term applications (and simplifies the
complete lab process.) (¢) The “Ponabut” design for fixed
prosthetic applications (both transitional and long-term) pro-
vides maximum aesthetic, phonetic and hygienic design
options.

Additionally, for transitional applications, a reinforcement
system, utilizing either intertwined (paired) stainless steel
ligature twists, or IMTEC Titanium Mesh strips, or a combi-
nation of the two, 1s recommended to provide additional
strength for such transitional prosthodontics cases, with par-
ticular benefits demonstrable for close bite problem situa-
tions.

If a removable application 1s called for by the treatment
plan the O-ball design can provide support for a transitional
removable full or partial denture including the overdenture
type. The attachments can be either the O-ring type for
slightly less forceful gripping of the abutment head or the
plastic type cap which has a somewhat more positive retentive
orip while still providing some rotational compliance. The
most forgiving attachment 1s the O-ring type and 1s probably
the attachment of choice 1f there 1s any doubt at the outset as
to the degree of bony integration upon insertion of the dental
implant. Graduating from O-Ring to plastic attachment 1s
entirely possible as a routine progression where indicated by
the need for more positive retentive force, since the total
replacement ol one attachment for another 1s a matter of a
brief intraoral procedure which is readily accomplished.

Step-by-step, the intra-oral retrofit of any removable pros-
thesis utilizing the O-ball abutment and keeper cap with either
an O-ring attachment or plastic attachment, 1s as follows.
Transter the head position of the abutment(s) to the remov-
able prosthesis tissue bearing undersurface. Using an acrylic
laboratory carbide or equivalent instrument, excavate out the
area of the abutments. Lubricate the abutment head(s) with a
thin Vaseline coating, place an elastomeric shim (spacer) over
the cervical half of the abutment while permitting the O-ball
half of the abutment to protrude uncovered. As an additional
protective option, place a small circle of latex rubber
(punched out 1n the center with the smallest rubber dam hole)
over the O-ball head until 1t rests on the lower half of the
abutment shoulder which 1s prevented from further cervical
progression by the presence of the elastomeric shim (or
spacer). The keeper cap with rubber O-ring 1nserted, or with
plastic insert, are then placed over the O-ball until fully seated
and tested for easy rotational compliance. Refit the removable
denture with the relieved openings over the attachments to
test again for adequate passivity and clearance, and insert
over the attachments intraorally, instructing the patient to
close gently but firmly into centric occlusion, and allowing
acrylic resin to cure fully and hard set.

The above technique is essentially the same for producing
either transitional or long-term fixed prosthodontics. Prefer-
ably, an elastomeric shim 1s slipped over the abutment prior to
waxing up for a casting or overlaying to produce an acrylic
restoration.

It should be understood that the preceding 1s merely a
detailed description of one preferred embodiment or a small
number of preferred embodiments of the present mnvention
and that numerous changes to the disclosed embodiment(s)
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can be made 1n accordance with the disclosure herein without
departing from the spirit or scope of the mnvention. The pre-
ceding description, therefore, 1s not meant to limit the scope
ol the invention 1n any respect. Rather, the scope of the mnven-
tion 1s to be determined only by the appended 1ssued claims
and their equivalents.

What 1s claimed 1s:
1. A dental implant comprising;:
a one-piece dental implant that extends between a first end
and a second end along a longitudinal axis, and wherein
the one-piece dental implant comprises the following
distinct regions integrated into one piece:
an elongated shaft including a cylindrical portion and a
tapered portion, the cylindrical portion and the taper-
ing portion each including threads;

a head at the second end of the dental implant, wherein
the head 1s not threaded:;

an unthreaded abutment positioned between the threads
of the shaft and the head, wherein the abutment has a
non-circular configuration when viewed in directions
coincident with the longitudinal axis and comprises a
tlat surface extending in parallel with the longitudinal
axis; and

a neck coupling the head to the abutment, the neck includ-
ing a smaller diameter than the head; and

a collar positioned between the threaded shait and the
abutment, the collar being unthreaded and including
both flat and curved surfaces oriented parallel to the
longitudinal axis.

2. The dental implant according to claim 1, wherein the
threaded shaft comprises seli-tapping cutting threads
enabling the dental implant to be self-tapped through and
beyond a starting bore 4 to 8 mm 1n length through a patient’s
gum and 1nto the patient’s jawbone below, said starting bore
being smaller in diameter than said implant.

3. The dental implant according to claim 2, wherein seli-
tapping cutting threads further enable the dental implant to be
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seated 1n said jawbone with suificient integration to permit
immediate loading of the implant for functionability.

4. The dental implant according to claim 2, wherein the
seli-tapping cutting threads have a fishbone shape.

5. The dental implant of claim 1, wherein the head includes
a shape which 1s capable of accepting and releasably retaining
a keeper cap or an O-ring, or which 1s capable of accepting
and retaiming a dental wire, or which 1s capable of accepting

and releasably retaining an O-ball.
6. The dental implant of claim 5, wherein the shape of the

head comprises convex and/or concave elements and 1s other
than ball-shaped.

7. The dental implant of claim 1, wherein the head 1s
capable of accepting and releasably retaiming a keeper cap.
8. The dental implant of claim 1, wherein the head 1s

capable of accepting and releasably retaining an O-ring.
9. The dental implant of claim 1, wherein the head 1s
capable of accepting and releasably retaining an O-ball.
10. The dental implant of claim 1, wherein the dental
implant has an overall length from 9 mm to 20 mm.
11. The dental implant of claim 10, wherein the dental
implant has an overall length between 11 mm and 13 mm.
12. The dental implant of claim 1, wherein the elongated
shaft has a length between 4 mm and 12 mm.
13. The dental implant of claim 12, wherein the elongated
shaft has a length between 6 mm and 8 mm.
14. The dental implant of claim 1, wherein the non-circular
abutment has a length between 1.5 mm and 4 mm.
15. A combination comprising:
a) a dental implant according to claim 1; and
b) a retrofit head adapted to {it over the head of said dental
implant and to be secured to said dental implant, said
retrofit head 1tself having a head having a shape which 1s
capable of accepting and releasably retaining a keeper
cap or an O-ring, or which 1s capable of accepting and
retaining a dental wire, or which 1s capable of accepting
and releasably retaining an O-ball.
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